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GaAs and silicon manufacturers forming alliances 
for silicon-germanium technology in RFICs 
Several more chip manufactur- 
ers have recently announced 
that they are planning to move 
into SiGe through alliances (e.g. 
between Agere & RFMD, IBM & 
Mitsubishi, andTriQuint & Atmel). 
TriQuint Semiconductor Inc 
(Hillsboro, OR, USA) and Atmel 
Corp (San Jose, CA, USA) are 
cooperating in a joint develop- 
ment project (named CDMA345) 
to design, manufacture, and 
market integrated solutions for 
CDMA handsets, using the com- 
plementary RFIC experience of 
TriQuint's GaAs and Atmel's 
SiGe technology.They are cur- 
rently developing a complete 
RF chip-set solution for CDMA 
handsets. 
TriQuint's Director of Technology 
and Business Development 
Dr Dilek Barlas commented, 
"TriQuint and Atmel engineers 
jointly developed each circuit 
block". 
The first step in the release of a 
complete CDMA RF transmit 
solution is the launch of a 3V, 
2-stage SiGe HBT CDMA/AMPS 
Power AmpLifier with an effi- 
ciency of 40% (to be marketed 
by TriQuint as the TQ7135).The 
PA is for use in IS-95/98 and 
AMPS-compllant cell phones, with 
a companion PCS-band CDMA 
PA to be released in Q3/2001. 
Atm¢l is also jointly developing 
SiGe-based RF devices with 
Stanford Microdevices Inc 
(Sunnyvale, CA, USA). 
They plan to exchange design, 
packaging and test-related intel- 
lectual property to accelerate 
the introduction of new RF 
products for high-volume con- 
sumer handset and wireless 
infrastructure applications. 
"This agreement will enhance 
SMDI's ability to leverage its 
marketing, design, and sales 
channel strengths with Atmel's 
wafer fabrication, test and pack- 
aging capabilities,' said Stanford 
president and CEO Bob Van 
Buskirk. 
Jointly developed RF products 
will be marketed separately 
through their global sales chan- 
nels. In addition to providing for 
IP and product collaboration, 
the agreement also facilitates 
the private-label distribution of 
selected RF components. 
Expanding on their existing 
cooperation to bundle power 
amplifiers with other wireless 
chips into a complete chip-set 
for digital cell-phone handsets, 
Agere Systems (Allentown, PA, 
USA) and RF Micro Devices 
Inc (Greensboro, NC, USA) 
have agreed to form a strategic 
alliance to jointly develop, 
design and manufacture high- 
performance chips for next-gen- 
eration, data-capable digital cell 
phones and other communica- 
tions products. 
RFMD will invest about 
US$58m over two years to 
upgrade cleauroom space and 
purchase manufacturing equip- 
ment for Agere's fab in Orlando, 
FL, USA. Production (starting in 
Q4/2001) will be allocated first 
to RFMD and then to Agere, 
providing silicon capacity to 
RFMD while giving both the 
benefits of combined opera- 
tions and increased manufactur- 
ing volumes. RFMD will deploy 
silicon manufacturing engineers 
in Orlando. 
Agere and RFMD will work 
together on RF chips based pri- 
marily on SiGe, but the alliance 
will also encompass Agere's 
other silicon processes. 
The companies will also create 
and staff an RF Center of 
Excellence to jointly advance 
RF chip process technology 
and design methodology. By 
combining Agere's SiGe process 
technology and wireless sys- 
tems solutions with RFMD's 
design and manufacturing of
highly integrated RF chips, the 
companies will offer compre- 
hensive solutions for multiple 
wireless technologies such as 
digital cell phones, wireless 
LANs, and Bluetooth short- 
range wireless connectivity. 
~Working with RF Micro 
Devices...gives us the opportu- 
nity to further advance our 
SiGe technology and develop 
more highly integrated wireless 
chips with better performance 
and lower power consump- 
tion:' said Greg Waters, vp of 
Agere's Wireless Business Unit." 
RFMD executive vp of market- 
ing and strategic development 
Jerry Neal says "This alliance 
provides us with the silicon 
manufacturing capacity we 
need to better serve our cus- 
tomers". In addition, "the 
alliance will enable RFMD to 
help define and develop next- 
generation silicon processes for 
wireless applications, while 
providing a framework for our 
two companies to collaborate 
on the development of new 
wireless products7 
Engineers from Mttsubishi 
Electric Corp and IBM 
Microelectronics design teams 
in Lowell, MA, and Encinitas, 
CA, USA, have entered into a 
multi-year agreement to 
co-develop RF chips based on 
IBM's SiGe process technology 
for low-power 3G wireless 
handsets. Mitsubishi will 
incorporate the chips into its 
next-generation cellular 
products. 
"Our work with Mitsubishi can 
help speed the introduction of 
advanced 3G phones fuelled by 
complex chips built with IBM's 
SiGe technology [at its lab in 
Burlington,VT, USA, to ship in 
volumes to Mitsubishi in 
Q4/2001 ] ;  said Gary Patton, 
director of wireless business for 
IBM Microelectronics. 
This allows Mitsubishi to 
combine multiple chips into a 
single device, reducing the 
number of chips in a handset. 
Taiwan's UMC racing TSMC to offer SiGe foundry 
In late January of this year 
Taiwan Semiconductor 
Manufacturing Co (Hsinchu, 
Taiwan) announced that it was 
licensing SiGe and RF process 
technologies developed by 
Conexant Systems Inc 
(Newport Beach, CA, USA), 
intending to start production 
with 0.35 pin design rules in 
early 2002 then 0.18 pm in 
early 2003 (see Issue 2, page 13). 
Now United Microeleetronics 
Corp (Hsinchu,Taiwan) has 
announced that it has devel- 
oped its own SiGe process 
(which, it says, is already in 
manufacturing at0.35/am). 
UMC's SiGe process will be 
offered to customers late this 
year for 0.18 ~a,  says chief 
technology officer Fu Tai, and 
enter pilot production ext 
March.The O. 18 pm process 
will then be followed by a 
O. 13 larn process cheduled for 
a year later. 
The SiGe HBT's threshold fre- 
quency fT is currently 70 GHz, 
but this is expected to rise to 
150 GHz by Q4/2001 (for OC- 
768 and OC-192 fibre-optic data 
rates). UMC is also negotiating 
to license IBM's SiGe technolo- 
gy and is developing a silicon- 
on-insulator process. 
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